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文字式の学習過程に関する研究
－ 事象と文字式の関連に焦点を当てて －
?? ??
???????????????
１．はじめに
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２．学習過程を捉えるための理論的観点
2.1. 表す・変形・読むの３つの過程
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2.2. 文字式の概念形成
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2.3. 学習過程を捉えるための視点
2.3.1. 数字式
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2.3.2. 操作的なアプローチ
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2.3.3. 学習過程を捉える視点
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????????????????????
????????????????????
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３．指導的インタビュー調査とその事例の分析
???????????? ???2000 38
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3.1 事象と文字式の関連の特徴
???????????????????
???????????????
（ア）文字式の示す意味の変容：事象の影響
???????????????????
????????????????????
????????????????????
????????????????????
???????????????????
1,2,3 1,2,3 1,2,3???????????? ? ?
????????????????????
????????????????????
????
???? ? ??? ?????102S x+x+ x+1 1,2,3
????? ???????? ??1,2,3 1,2,3
???????????????????
1,2,3 1,2,3 1,2,3??????????? ? ?
1+3x=y????????????????
????????
????????????????????
? ???????? ????????????
????????????????????
????????????????????
???????
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?? ?? ??????1,2,3,4 1,2,3,4 1,2,3,4
??????? ?///
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（イ）変形した文字式から事象を読む困難性
???????????????????
????? ???????????????
????????????????????
????????????????????
????????????????????
????????????????????
???? ????????????????
??????????????????
? ????????244S 1,2,3,4,5,6, 1,2,3,4,5,6
???????????
????????????????245I
???????????????????246S
???????????????????
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1,2,3,4,5,6,7,8,910,11,12///
????????????????????
? ? ???????????? ???? ???
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? ??????????? ?????????
?????????????
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? ???????? ????????????
????????????????????
????????????????????
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（ウ）事象の構造と文字式
???????????????????
???????????? ??? ???
??????????? ?????? ???
????????????????? ???
????????????????????
????????????? ?3-1-1?
? ???????????????3-1-1
???????????????????218S
1,2,3 1,2,3?? ????????????? ?
???? ? ? ? ???????1,2 1,2 1,2 1,2
?????????? ? ???1,2,3,4,5,6 1,2
???????????????????
????? ? ?????????1,2,3 1,2,3
?????? ??????????????
?????????????????????
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?????????????????????
???????????????????
??????????????????
????????????????????
????????????????????
??????????????? ???14
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????????? ????????? ?? ?
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? ? ? ? ? ? ? ? ? ?1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2??
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???????? ??????????7x
??
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??????????? ??????=14
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????????????????????
????????????????????
????????????????????
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????????????????????
????????????????????
???????????????????
（エ）事象からの文字式の捉え直し
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????????????????????
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????????????????????
????????????????????
?????????????
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?????
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????????????1,2,3,4,5,6,7,8,9,10
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?????????????
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????304S
????305I
???????????????????306S
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???????????????????307I
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???????????????????308S
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????????????????????
????????????????????
?????
???????????????????
????????????????????
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??????????? ????????+
??????????????????
???????????????????
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????????????????????
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3.2 事象と数字式の関連の特徴
（ア）マッチ棒の配列の一般性
：大池や渥本と里見の比較
???????????????????
????????????????????
????????????????????
????
???????????????????
????????????????????
????????????????????
????????????????????
??? ???????????? ?25 100
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????????????????????
???????? ????????
???????????????????
? ?????????????????25
200 300 400 1000 10000??? ? ? ? ?? ? ? ?
??????????????????
? ??????????????????36I ?
????????????????????
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? ?38I????????? ?????????
???????????????????
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? ??? ??? ???41S 400 1000 10000
???????????????????
????????????????????
???????????????? ??100
????????????????????
???????????? ??????100
??? ? ? ???? ?100 200 200 101 301? ?
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? ??????? ?????3-2-1 100
???????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
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????????????????????
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（イ）事象の変形と数字式
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????????????????????
????????????????????
???????????????????
???????????????????
????????????????????
???????????????? ????
????????????????????
????? ???????????????
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???? ? ?? ? ??????1 4 3 3 = 14
????????????????????
????????????????????
????????
???????????????????
????????????????????
????????????????????
?????
? ????????????????3-2-2
?????
????????????????205I
???????????????????206S
???????????????????
???????????????????
????????????????????
?????????? ? ? ?1,2,3 1,2,3 1,2,3
???????????????????
???????? ??????????14
???????????????????
?????????????
???????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????
（ウ）計算の影響
：計算結果から事象の捉え直し
???????????????????
????????????????????
???????????????????
????? ?????????????+
?????? ??????????????
? ???????????????????
????????????????????
????????????????????
????????????????????
??? ?????????????????
????????????? ?????100
+ 602????? ???? ?????????
????????????? ???????
?????? ??????????????
????????????? ???????
???????????????????458S
??
???????459I
?????????????460S
????461I
????????????????462S
????????????????????
???????????????????
????????????????????
????????????????????
????????????????????
?????????
? ???????? ???????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
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???????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
???????????????????
??
3.3 数字式と文字式の関連の特徴
（ア）単に数字を文字に置き換えた文字式
???????????????????
????????????????????
?????????????????
21 21??????????????? ?
??? ???????????????25
????????????????????
??? ?????????????????
????????????????????
???????????? ??3-3-1
? ???????????3-3-1
???????????????????300S
? ? ? ??? ???? ??????1,2,3,4,5,6,7,
?????????????? ??????
???????????????????
???????????????
???????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
??????????????????
（イ）計算結果を意識した文字式
???????????????????
?????????????????
???????????????????
????????????????????
?????? ????????????25
????????????????????
????????????????????
????????????????????
??? ?????????????????
??
??????????????????45I
? ?46S??? ???????????????
???????????????????
???????????????????
???????????????????
?????????
??????????47I
???????????????????48S
??????
????????????????????
????????????????????
????????????????????
???????????????????
?3-3-3?
???????????????????
????????????????????
????????????????????
????????????????????
???????????? ????????
????????????????????
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????????????????????
????????????????????
????????????????????
????????????????????
???????????????????
????????????????????
?????
? ?????????????3-3-2
（ウ）変形した数字式からの文字式
???????????????????
????????????????????
??????????
???????????????????
????????????????????
????????????????????
8 8 = 64 8 2 =????? ? ???? ??? ? ?
? ? ? ???????????14 64 14 50
????????????????????
?????? ? ??? ? ?? ????8 8 8 1 2
???????????????????
?3-3-3?
?????????????????146S??
????????????????????
???????????????????
????? ?????????????14
???????????????????
????????????
???????????????????
????????????????????
????????????????????
????????????????????
?????????????????
? ?????????3-3-3
???????????????????
????? ??????????????+
????????????????????
??????????? ??? ? ???+ + +
? ?????????????????64
?????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
? ??? ??? ???????????+ + +
????????????????????
????????????????? ??+
?????????????? ?3-2-4?
???????????????332I
??????? ??????????333S 50
?????
??????????334I
???????????????????335S
???????????? ????????
???????????????????
?????
???????????336I
??????????????????337S
???????????????????338I
???????????????????
???????????????????339S
?????????????? ????25
?????? ????????????24
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???????340I
????????341S
? ????????????????3-3-4
???????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????????????????
????????
???????????????????
????????????????????
????????????????????
????????????????????
??????
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